II. Density function calculation
To calculate the electronic structure of 0.5PT-0.5BL x F, the atomic positions were relaxed in an approximated supercell on the basis of the density functional theory (DFT) with a program vasp. Two 2×2×2 supercells, (Pb 4 Bi 4 )(Ti 4 Fe 4 )O 24 and 5 (Pb 4 Bi 4 La 1 )(Ti 4 Fe 4 )O 24 were adopted, which corresponds to x = 0.0 and 0.25 of 0.5PT-0.5BL x F, respectively. Atomic coordinates were optimized with the convergence condition of 0.02 eV/Å with supercell parameters fixed to the values obtained by the interpolation method according to the Rietveld analysis. The sketch of 2×2×2 supercell structure of (Pb 4 Bi 4 La 1 )(Ti 4 Fe 4 )O 24 is shown in Figure S7 . 
